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ABSTRACT

The objective of this thesis is to propose the methodology for analysis DNA microarray
data to construct a gene regulatory network using Markov Chain Monte Carlo. The analysis is
divided into two parts. The first part is the simulation study of a quantitative impact of glucose
concentrations and cell density on the transcriptional expression levels of genes in Saccharomyces
Cerevisiae during diauxic shift condition. The second part is the inference of gene regulatory
mechanisms of yeast Saccharomyces Cerevisiae that CYC1 gene as reported in literature on
molecular biology to be co-regulated by HAP2, HAP3 and HAP4 genes are considered as case
study. Due to the simulation results, we gain more understanding on the behavior of the gene
expressions and obtain ten possible regulatory networks which are similar to the one believed by
the molecular biologist. This thesis shows that Markov Chain Monte Carlo can be used as a

simulation model for gene expression behaviors and gene regulatory network.





